Transcriptional control of two ribosome-inactivating protein genes expressed in spinach (Spinacia oleracea) embryos.
SoRIP1 and SoRIP2 are ribosome-inactivating protein (RIP: EC 3.2.2.22) genes identified in spinach (Spinacia oleracea). They are differentially expressed in a development-dependent manner during spinach somatic embryogenesis. Here, we isolated genomic clones of SoRIP1 and SoRIP2. These two RIP genes have different genomic organization. Phylogenetic analysis of predicted amino acid sequences of RIPs in Caryophyllales plants revealed that they are divided into two major subfamilies, corresponding to SoRIP1 and SoRIP2. To gain further insight into the transcriptional control of SoRIP1 and SoRIP2, we obtained their 5'-flanking sequences by inverse PCR. Comparison of two 5'-flanking sequences revealed the characteristic cis elements in each region that confer differential transcriptional control. In the 5'-flanking region of SoRIP1, we found several motifs with functions related to embryonic development. The 5'-flanking region of SoRIP2 contains some defense-responsive motifs. Expression of SoRIP1 was detected in various tissues. In particular, SoRIP1 was highly expressed in the early immature fruits, and immunohistochemistry showed that SoRIP1 accumulated in the peripheral region of the immature embryo, with weaker expression in internal cells. During fruit development, the expression of SoRIP2 was low. However, the accumulation of SoRIP2 was conspicuous in the epidermis of the immature embryo. The expression of SoRIP2, but not SoRIP1, in leaves was induced by salicylic acid treatment. This differential transcriptional regulation of SoRIP1 and SoRIP2 suggests that the corresponding proteins may have different functions, one being related to embryonic development and the other to embryo defense.